Mouse thymic epithelial cell lines interact with and select a CD3lowCD4+CD8+ thymocyte subset through an LFA-1-dependent adhesion--de-adhesion mechanism.
Differentiation of bone-marrow-derived precursor cells into mature mouse T lymphocytes occurs in the thymus and involves sequential interactions with MHC-positive hemopoietic and epithelial stromal cells. To study the in vitro molecular mechanisms at play during the lympho-epithelial cell adhesion, we derived thymic stromal cell lines which were shown to possess cytokeratin filaments and tight junctions. These mouse thymic epithelial (MTE) cell lines did not express the classical hemopoietic stromal cell surface markers (i.e. LFA-1, Mac-1, and CD45) but expressed ICAM-1, NCAM, J11d, CD44, and MHC molecules. A quantitative cell adhesion assay was used to evaluate the interaction of various lymphoid cell subsets with MTE cells. Two cell interaction patterns could be defined: first, a rapid adhesion of a fraction of CD4+CD8+ and of a few CD4-CD8- immature thymocytes to MTE cells was observed at 4 degrees C. The CD8 molecule was shown to be partially involved in this initial contact. The strength of adhesion between MTE cells and distinct thymocyte subsets was evaluated and found to be maximal with neonatal thymocytes. Second, a temperature-dependent adhesion step characterized by a rapid and active stabilization of the interaction of MTE cells with 20% of CD4+CD8+CD3low thymocytes was seen, followed by a more progressive de-adhesion step. This active process of engagement was highly LFA-1-dependent, involved the CD4 and CD8 molecules, and required protein kinase C activation and cytoskeletal integrity. The results are consistent with the involvement of LFA-1 in a transient and regulated cell adhesion under the control of the TCR-CD3 complex that progressively appears on maturing cells. This phenomenon might contribute to the selection of a subset of immature thymocytes by epithelial cells occurring during the process of maturation of these cells.